Background As prescribing skills are a prerequisite for rational use of medicines, and education and training are important in acquiring these skills, we aimed to explore what aspects junior physicians find important when being taught the art of prescribing. Methods Written feedback from 34 interns after participating in an educational session as part of a randomized controlled study at a university hospital formed the qualitative data in this study. Manifest content analysis was performed, guided by the research question "Educating junior physicians in the art of prescribing: what aspects do they find important?" Meaning units were extracted and categorized, and emergent themes were identified.
Background
Drug treatment is a key element of modern health care. Worldwide, the increasing number of patients with treatable, often multiple, diseases puts great demands on physicians' prescribing skills. Indeed, the safe and rational use of medicines is essential to maximize the benefits and minimize the harms of pharmacotherapy. However, the complex art of prescribing, taking into account the unique circumstances of each patient, takes years to master, requiring pharmacological knowledge in combination with diagnostic competence. The process of acquiring these skills starts in medical school [1] and continues throughout the physician's professional life.
The need for improvements regarding junior physicians' prescribing skills has been previously highlighted [2] [3] [4] [5] . Indeed, medical schools have been reported not to prepare their students sufficiently for this professional task [6, 7] . Several educational efforts have been evaluated for improved prescribing practices [8, 9] . However, these interventions are likely to be designed by the education providers, and, as far as we are aware, scientific evidence regarding the needs and wishes of the recipients is largely lacking.
Knowledge on aspects perceived as important by junior physicians targeted in educational efforts could be valuable in the continuous endeavour to improve the prescribing skills of physicians [10] . Indeed, few physicians consider current teaching sessions effective [11] . Therefore, this study was performed to explore what junior physicians find important when being taught the art of prescribing, using evaluation texts provided after an educational intervention.
Methods
In this qualitative study, we performed a manifest content analysis [12] guided by the research question "Educating junior physicians in the art of prescribing: what aspects do they find important?" The material consisted of written feedback provided by interns after participating in two 3-h seminars with collegial discussions on pharmacotherapy. About 10 min was allowed at the end of the second seminar for the participants to provide anonymous free-text replies to the questions "What was helpful about the seminars?" and "What could be improved?" The participants were not aware that their responses were to be analyzed qualitatively.
The seminars were part of a randomized controlled study performed in Sahlgrenska University Hospital, Gothenburg, Sweden, consecutively recruiting interns between 2014 and 2016 and described elsewhere [13] . Internship in Sweden means post-graduate vocational training for 1.5 years to obtain a license to practice medicine and continue with specialization. It includes working as a physician in internal medicine, surgery, psychiatry, and primary care, prescribing medicines in daily patient care. Summarized, 98 interns were invited to participate, 24 of whom could not be reached or did not respond to the invitation, and five of whom declined participation. In total, 69 interns were randomized, eight of whom did not attend the seminars (intervention group) and four of whom did not answer the questionnaires (control group); thus, 57 participants completed the study. Thirty-five interns participated in the second seminar either before (intervention group) or after (control group) collection of outcome data. All but one of the participants contributed with data to the present study (n = 34). The participants' median age was 30 years (range 25-48 years); 57% were female and 26% were conducting research as part of their internship, their clinical work being prolonged correspondingly. The educational intervention has been described in detail elsewhere [13] .
The qualitative analysis was performed by the two authors, from the perspective of being a physician specialized in clinical pharmacology and a professor in pharmacotherapy (S.M.W.), and a physician specialized in internal medicine (J.L.). Both researchers have broad experience in teaching medical students and junior physicians within pharmacotherapy, as this is a major task for clinical pharmacologists [14] [15] [16] and an important part of the daily work of internists working at a university hospital.
In the first step of the analysis, we independently identified and extracted meaning units concerning the overall research question "Educating junior physicians in the art of prescribing: what aspects do they find important?" Answers to the "What was helpful" question were referred to as "appreciate statements (A)" and to the "What could be improved" question as "improvement statements (I)." Next, we discussed all identified meaning units and reached consensus regarding the extractions. At the end of the process of identifying meaning units, similar codes kept reappearing, while no new codes emerged, indicating that saturation had been reached. Thereafter, we performed a data-driven inductive thematic analysis without any predetermined categories or themes. This involved repeatedly sorting the various units into categories until consensus was reached. Finally, we identified emergent themes, each one of which was a thread of an underlying meaning at an interpretative level [12] . Throughout the process of analysis, any disagreements were resolved through discussion. NVivo 12 Pro (QSR International, Melbourne, Australia) was used for data management.
Results
Five themes emerged from the content analysis: clinical relevance; applicable content; reality-based teaching; creative discussions; and effective structure. The themes and the associated categories are presented in Fig. 1 . Below, themes and categories are summarized and illustrated by representative quotes from the interns.
Theme I: Clinical relevance
Three categories formed this theme: perceived relevance for one's own work; valuable for health care; and translating theory into practice. The first category concerned the importance of the provided education in general. The interns felt that education in pharmacotherapy and training in prescribing were needed for their clinical work and were not sufficiently included elsewhere in their education, and that medication reviews are useful. Example quotes in the category perceived relevance for one's own work were:
"Important information we didn't get enough of before …" (appreciate statement (A): respondent 30) "Important knowledge to manage drug treatment in our daily work" (A: respondent 17) "Should be offered to all interns at the beginning of internship." (A: respondent 24)
The categories valuable for health care and translating theory into practice included quotes such as:
"Helpful discussions overall, on why documentation is important and how it facilitates our work and is good for the patients" (A: respondent 15) "If you want a change in behavior it's essential that consultants on the wards are also committed [to change]." (A: respondent 27)
Theme II: Applicable content
This theme concerned the interns' thoughts on the contents of the educational intervention. Being the most extensive of the five themes when it comes to the number of meaning units identified, this theme comprised the categories clinical advice; practical tips on using the electronic medical record system; and tools that facilitate; as well as supporting materials for clinical work; information on regulations; and information on medications.
Under the categories clinical advice and practical tips on using the electronic medical record system, the interns described that they appreciated a hands-on approach, as illustrated by the following quotes: In the categories tools that facilitate and supporting materials for clinical work, the interns described the guidance through the available decision support tools as valuable.
"Practical tips on how to find out medications prescribed for the patient, and computerized support systems to evaluate treatment" (A: respondent 11) "The laminated quick reference to drugs to avoid in the elderlymany want to copy it!" (A: respondent 23)
The quotes in the final two categories within this theme, information on regulations and information on medications, reflected that the interns thought background know-how important. This referred to the performance of medication reviews, for instance; it also referred to information on specific medications, including drug interactions and side effects, Theme III: Reality-based teaching This theme consisted of two categories: patient cases and feedback. The junior physicians appreciated that the educational intervention was built around authentic and fictive patient cases, and that there was time both for reflection and to receive, as well as give, feedback on their own and others' work, as illustrated by the quotes:
"Focus on patient cases" (A: respondent 10) "Nice to get the opportunity to discuss patients in whose case we have been involved." (A: respondent 4) "You could consider distributing examples of good and poor medication discharge summaries to enable comparisons and thereby improvements of participants' work." (I: respondent 1)
Theme IV: Creative discussions
This theme consisted of three categories: discussion-based teaching; a permissive and open atmosphere; and wideranging discussions. In all three, the interns emphasized the importance of an open climate for informed discussions.
That the teaching was discussion-based was highly appreciated, eliciting eleven quotes such as: In the third category, wide-ranging discussions, the quotes illustrated the importance of the in-depth expertise of the tutors:
"Knowledgeable tutors that could give examples" (A: respondent 33) "… discuss some things more in depth following questions from the participants" (A: respondent 7)
Theme V: Effective structure
The final theme contained five categories: clear structure, small group teaching, allocated time for discussion, home assignment for practice, and well-organized administration. The interns described factors of importance when it came to how the intervention was structured and administered, including the small group size and the interactive teaching, with participants encouraged to engage in discussion.
The quotes in the category clear structure focused on the importance of a structured review of essential aspects in prescribing and of allowing enough time to manage the home assignment in between sessions:
"A pedagogic and systematic review on how to perform medication reviews" (A: respondent 11) "More space between the seminars would have been preferable, to allow time for gathering cases." (I: respondent 31)
The quotes in the categories small group teaching and allocated time for discussion showed that the small group setting allowed everyone to be active and that the structure of the seminars included time for questions and discussions:
"That we were only a few (participants) … better discussions, dialogue." (A: respondent 18) "Room for discussions and questions" (A: respondent 6) "It's helpful to get the time and opportunity to discuss drug treatment; that's what I think is the most important thing." (A: respondent 34)
The category home assignment for practice focused on getting participants to practice their new skills and apply their new knowledge and thereafter have the opportunity to receive feedback:
"An assignment to practice medication reviews increases the chance that we will continue this task." (A: respondent 12) "It was tremendous to have an assignment and review it during the second seminar." (A: respondent 21)
Finally, the interns commented that the intervention had been well organized, although they wished that they had been given more options on when to participate. The scheduling had been appropriate, and they had even been offered a cup of coffee and a sandwich, which had made a favorable impression.
Discussion
This qualitative study shows that creative discussions, effectively structured with clinically relevant and applicable, reality-based content, are the key to educating junior physicians in the art of prescribing. Although these findings may not surprise experienced teachers, they do illustrate that exploring the subject and having the main themes outlined may facilitate the design of post-graduate courses on rational and safe use of medicines for physicians worldwide. Indeed, negative patient effects cannot be excluded when physicians with little experience begin prescribing [17] .
Our finding that creative discussions based on patient cases provide a desirable format of education supports the design of previous efforts to increase clinical learning of interns [18] . Indeed, active learning has been shown favorable among students [19] , a finding which may also apply to post-graduate training. The small group format may facilitate discussions, and interaction between knowledgeable tutors and participants has been shown to increase the comfort of the group and their performance regarding the topics focused on [13, 18, 20] . Interestingly, a recent educational effort using small-group educational workshops with peers increased evidence-based practice among the participating health professionals [21] . In some settings, small group teaching may be hard to achieve because of scarcity of tutors. Team-based learning may be worth testing in such cases. This teaching structure implies that students learn from each other; everyone is required to be theoretically prepared for small group peer discussions regarding complex, real-life problems [22] .
Clinical relevance and applicable content were important to the interns. In this context, the seniority of the tutors may be important. Indeed, the complexity of prescribing takes time to master, including determining priorities in a time-pressured medical environment. However, positive experiences from peer-led orientation for new interns have been described elsewhere [20] , suggesting that time for interaction with colleagues may add value, irrespective of seniority.
As taking care of patients is the primary, and sometimes challenging, task for the physician, a permissive and open atmosphere with the opportunity to discuss reality-based experiences and thoughts was found to be important in the educational sessions. Indeed, although high-quality evidence is lacking regarding the effects of feedback [23, 24] , allowing time for such interaction has been shown to be favorable for job performance [25] . Further, occupational distress, which has been reported to be relatively frequent among junior physicians [26] , may be alleviated through interactive feedback sessions.
Although many participants were relatively young and, therefore, many were well acquainted with information technology, the interns wanted guidance regarding the electronic medical record system, including electronic prescribing, as well as available decision support tools. This finding emphasizes the importance of providing practical instructions early during post-graduate training. For efficient work, the physician needs to be well acquainted with the local electronic prescribing system; such systems may differ between hospitals/care centers. Indeed, orientation in job-related tasks has been shown to boost intern confidence [27] , and the need for training in computer order entry has previously been described [28] . In fact, electronic health records may add to a physician's daily frustration; in a study from the USA, about half of the included licensed physicians reported that electronic records can hinder the clinical workflow [29] .
The interns appreciated the clear structure of the intervention. This indicates that tutors need to be allowed sufficient time for planning education sessions. However, the easy-to-do efforts must not be ignored; the interns also appreciated being introduced to practical tools and provided with supporting materials. Likewise, the usefulness of intern manuals has previously been acknowledged [20, 28] .
Strengths and limitations
The most important strength of this study is that it provides a comprehensive picture on aspects perceived as important, from the interns' perspective, in facilitating learning of the art of prescribing. To the best of our knowledge, such information is lacking in the literature.
Another strength is the richness of the material. Obtaining input from 34 interns of both sexes and various ages, and with/ without research experience, was sufficient to reach saturation in this study. However, as all participants were interns at a university hospital and had chosen to take part in an educational intervention study, we cannot exclude that some aspects, applicable in other settings, may remain unexplored. Also, having participated in an educational intervention, the interns could have been more prone to comment on aspects just experienced.
Conclusion
Prescribing is a central task for clinical pharmacologists and internists. Exploring key aspects of training junior physicians in the art of prescribing, this study provides valuable information on teaching within this field. Focusing on effectively structured small group sessions with creative and clinically relevant, patient-based discussions, including feedback, may constitute an approach, satisfying education-related preferences of interns.
